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Japanese Patent Publication Laid-Open No. 11-297927 

[Claim(s)l 

[Claim 1] The high density multi chip module characterized by making wirebonding 
connection of the semiconductor chip of another side at a sub substrate while providing the 
semiconductor chip which joined between non-circuit sides and was unified in MCM which 
mounts a semiconductor chip in an MCM substrate, providing the sub substrate 
electromechanically connected to an MCM substrate and carrying out flip chip bonding of 
one semiconductor chip of the unified semiconductor chips to an MCM substrate. 
[Claim 2] A bump is formed in one semiconductor chip in the high density multi chip module 
indicated by claim 1. Form a sub substrate pad in the vertical side of a sub substrate, and 
the pad for sub substrate soldering and a flip-chip-bonding pad are formed in the top face of 
an MCM substrate, the high density multi chip module characterized by having connected 
the bump to the flip-chip-bonding pad while connecting the sub substrate pad under a sub 
substrate to the pad for sub substrate soldering, and connecting the semiconductor chip of 
another side to the sub substrate pad on the top face of a sub substrate through a wire. 
[Claim 3] The high density multi chip module characterized by closing a flip-chip-bonding 
part and a wirebonding connection part in the high density multi chip module indicated by 
claim 1 with the closure resin which consists of thermosetting synthetic resin. 
[Claim 4] Form the bump for FC connection in one semiconductor chip, and one 
semiconductor chip and the semiconductor chip of another side are unified by carrying out 
mutual junction. Flux is applied to the pad for sub substrate soldering with which a sub 
substrate is soldered while the semiconductor chip with which it was unified of the MCM 
substrates applies closure resin to the field by which FC connection is made beforehand. FC 
connection of the unified semiconductor chip is made to an MCM substrate, and an MCM 
substrate is laid in the stage of a wire bonder. Here It is made to go up to 180 degrees C - 
250 degrees C which is the temperature which fuses the BGA ball formed in a sub substrate 
in the temperature of a stage. A BGA ball is fused and the sub substrate pad of a sub 
substrate is soldered to the pad for sub substrate soldering of an MCM substrate. 
Subsequently The high density multi chip module manufacture approach which descends 
and holds among 120 degrees C - 150 degrees C which is the temperature which makes 
WB connection while a melting BGA ball hardens the temperature of a stage, and is 
characterized by making WB connection of the semiconductor chip at the sub substrate pad 
of a sub substrate. 

[Claim 5] The high density multi chip module manufacture approach characterized by 
changing the closure resin applied to the field by which FC connection is made by facing 
making FC connection of the unified semiconductor chip to an MCM substrate into the 
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condition of not hardening in the high density multi chip module manufacture approach 
indicated by claim 4. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high density multi chip module which 
carries out manufacture approach Seki and which carries out laminating densification in a 
high density multi chip module, using that semiconductor chip that faces constituting 
especially a multi chip module and is generally used as it is, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The conventional example of a multi chip module (it is hereafter 
written as MCM) is explained with reference to drawing 5 . In drawing 5 , both 1 and 2 show 
a semiconductor chip. Many bumps shown to these semiconductor chips by 11 are formed. 
3 is an MCM substrate and mounting formation of many semiconductor chips 1 and 
semiconductor chips 2 is carried out. The ball of a ball grid array (it is hereafter written as 
BGA) shown by 12 is being attached and fixed to the inferior surface of tongue of the MCM 
substrate 3. 

[0003] Here, in MCM of drawing 5 , each semiconductor chips 1 and 2 are mounted in the 
MCM substrate 3 by flip chip bonding (it is hereafter written as FC connection), or 
wirebonding (it is hereafter written as WB connection) according to the individual. The 
example illustrated is an example by which FC connection is made through the bump 11 
formed in a semiconductor chip at the MCM substrate 3. [ many ] 4 is closure resin and is 
closing the place by which FC connection was made. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above MCM, each semiconductor chip 1 
and a semiconductor chip 2 have a certain distance mutually, and arrangement mounting is 
carried out two-dimensional at the MCM substrate 3. Here, even if it is going to miniaturize 
MCM further, if it depends on arranging a semiconductor chip two-dimensional, there is a 
limitation naturally. It is made happy and room to accumulate semiconductor chips 1 and 2 
on the MCM substrate 3 in three dimension, and go is left behind about the thickness 
direction or the height direction of MCM from the place where the comparatively large 
components of height are still used for other surface mounted devices. 
[0005] as the example which mounts semiconductor chips 1 and 2 in the MCM substrate 3 in 
three dimension -- a chip - the approach called on chip is enforced. When enforcing this 
chip approach on chip, FC connection and WB connection are used together by 
electromechanical connection between semiconductor chips 1 and 2 and the MCM 
substrate 3. However, the semiconductor chip used in here is a special semiconductor chip 
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which has the configuration structure of the dedication which consisted of the beginnings on 
the assumption that CHIPPUONCHIPPU. Also when a semiconductor chip tends to be 
made small and it is going to improve the yield of MCM, this special' semiconductor chip is 
used while being used, when carrying out the modularization of the semiconductor chip of a 
different-species process other than realizing high density assembly. From the place whose 
configuration structure is a special semiconductor chip as above, this semiconductor chip is 
inapplicable to accumulating in the direction of a three dimension and carrying out high 
density assembly, using this as it is. 

[0006] This invention offers the high density multi chip module which carried out laminating 
densification, using the semiconductor chip currently generally used without the need of 
developing the exclusive semiconductor chip suitable for accumulating a semiconductor 
chip in the direction of a three dimension, and carrying out high density assembly as it is, 
and solved the above-mentioned problem, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] Claim 1 : In MCM which mounts semiconductor chips 1 and 
2 in the MCM substrate 3 The semiconductor chips 1 and 2 which joined between non-circuit 
sides and were unified are provided. The sub substrate 5 electromechanically connected to 
the MCM substrate 3 is provided. While carrying out flip chip bonding of one semiconductor 
chip 1 of the unified semiconductor chips 1 and 2 to the MCM substrate 3, the high density 
multi chip module which made wirebonding connection of the semiconductor chip 2 of 
another side at the sub substrate 5 was constituted. 

[0008] And claim 2 : In the high density multi chip module indicated by claim 1 Form a bump 
11 in one semiconductor chip 1 , and the sub substrate pad 52 is formed in the vertical side 
of the sub substrate 5. The pad 9 for sub substrate soldering and the flip-chip-bonding pad 
10 are formed in the top face of the MCM substrate 3. A bump 11 is connected to the 
flip-chip-bonding pad 10 while connecting the sub substrate pad 52 of sub substrate 5 
inferior surface of tongue to the pad 9 for sub substrate soldering. The high density multi 
chip module which connected the semiconductor chip 2 of another side to the sub substrate 
pad 52 of sub substrate 5 top face through the wire 14 was constituted. 
[0009] Moreover, claim 3: In the high density multi chip module indicated by claim 1 , the high 
density multi chip module which closed the flip-chip-bonding part with the closure resin 
which consists of thermosetting synthetic resin was constituted. The bump 11 for FC 
connection is formed in claim 4:one semiconductor chip 1 here. It unifies by carrying out 
mutual junction of one semiconductor chip 1 and the semiconductor chip 2 of another side. 
Flux is applied to. the pad 9 for sub substrate soldering with which the sub substrate 5 is 
soldered while the semiconductor chip with which it was unified of the MCM substrates 3 
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applies closure resin 4 to the field by which FC connection is made beforehand. FC 
connection of the unified semiconductor chip is made to the MCM substrate 3, and the MCM 
substrate 3 is laid in the stage 7 of a wire bonder. Here It is made to go up to 1 80 degrees C 
- 250 degrees C which is the temperature which fuses the BGA ball 12 formed in the sub 
substrate 5 in the temperature of a stage 7. The BGA ball 12 is fused and the sub substrate 
pad 52 of the sub substrate 5 is soldered to the pad 9 for sub substrate soldering of the 
MCM substrate 3. Subsequently While the melting BGA ball 12 hardened the temperature of 
a stage 7, it descended and held among 120 degrees C - 150 degrees C which is the 
temperature which makes WB connection, and the high density multi chip module 
manufacture approach which makes WB connection of the semiconductor chip 2 at the sub 
substrate pad 52 of the sub substrate 5 was constituted. 

[0010] And claim 5: In the high density multi chip module manufacture approach indicated 
by claim 4, the high density multi chip module manufacture approach which changes the 
closure resin 4 applied to the field by which FC connection is made by facing making FC 
connection of the unified semiconductor chip to the MCM substrate 3 into the condition of 
not hardening was constituted. 
[0011] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained 
with reference to drawing 1 thru/or drawing 3 . Drawing 1 shows MCM by this invention, 
drawing 1 (a) is drawing showing time with **** from a top, and drawing 1 (b) is drawing 
showing the cross section of the vertical direction in drawing 1 (a). In drawing 1 , both 1 and 
2 show a semiconductor chip. Many bumps shown to these semiconductor chips by 11 are 
formed. 3 is an MCM substrate and mounting formation of many semiconductor chips 1 and 
semiconductor chips 2 is carried out. The BGA ball shown by 12 is being attached and fixed 
to the inferior surface of tongue of the MCM substrate 3. In this MCM, each semiconductor 
chip 1 and a semiconductor chip 2 are mounted in the MCM substrate 3 by FC connection or 
WB connection. 

[0012] Here, the mutual junction unification of a semiconductor chip 1 and the 
semiconductor chip 2 is carried out with die bonding resin 8 in the non-circuit side comrade 
in whom the circuitry member of bump 11 and others is not formed. 5 is a sub substrate and 
chip insertion puncturing shown by 51 is formed in the center section. 52 is a sub substrate 
pad formed in the top face and inferior surface of tongue of the sub substrate 5. The sub 
substrate 5 is combined with the electric machine target by soldering the sub substrate pad 
52 formed in an inferior surface of tongue to the pad 9 for sub substrate soldering formed in 
the top face of the MCM substrate 3. 1 3 is the sub substrate soldering section. 
[0013] In drawing 1 , FC connection of the semiconductor chip 1 is made at the MCM 
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substrate 3 by soldering the bump 11 of the self formed to the flip-chip-bonding pad 10 
formed in MCM substrate 3 top face. [ much ] [ many ] The closure of this FC connection part 
is carried out with the closure resin 4 which consists of thermosetting synthetic resin. WB 
connection of the semiconductor chip 2 is made at the sub substrate pad 52 formed in the 
top face of the sub substrate 5 through a wire 14. 6 shows the closure resin which consists 
of the thermosetting synthetic resin which closes this WB connection part. A semiconductor 
chip 2 will be carried out as above, and will be electrically connected to the MCM substrate 3 
through a wire 14, the sub substrate 5, and the sub substrate soldering section 13. 
[0014] Next, the production process of MCM of drawing 1 is explained with reference to 
drawing 2 thru/or drawing 4 . With reference to drawing 2 (a), the bump 11 for FC connection 
is first formed in a semiconductor chip 1. Subsequently, a semiconductor chip 1 and a 
semiconductor chip 2 are united with the non-circuit side by giving and carrying out mutual 
junction of the die bonding resin 8. Flux is applied to the pad 9 for sub substrate soldering 
with which the sub substrate 5 is soldered while applying closure resin 4 to the field in which 
the flip-chip-bonding pad 10 with which FC connection of the semiconductor chip 1 with 
which it was unified of the MCM substrates 3, and the semiconductor chip 2 is made is 
formed beforehand with reference to drawing 2 (b). 

[0015] With reference to drawing 3 (a) and drawing 3 (b), the field in which the bump 11 of a. 
semiconductor chip 1 was formed to the MCM substrate 3 in the semiconductor chip 1 
unified by joining and the semiconductor chip 2 is turned down, and FC connection is made. 
In this case, before hardening of the closure resin 4 beforehand applied to FC connection 
part is completed, the pressurization of the unified semiconductor chip to the MCM substrate 
3 and heating of a soldering part are ended. Drawing 3 (b) shows the condition that the 
closure of the FC connection part was carried out proper with closure resin 4. 
[0016] The BGA ball 12 is given to the sub substrate pad 52 formed in the inferior surface of 
tongue of the sub substrate 5 with reference to drawing 3 (c). The sub substrate 5 is carried 
in the MCM substrate 3 at the condition of having carried out correspondence positioning of 
the BGA ball 12 of the sub substrate 5 at the pad 9 for sub substrate soldering of the MCM 
substrate 3. This temporary loading condition is maintained by holding the BGA ball 12 of 
the sub substrate 5 by the adhesiveness of flux at the pad 9 for sub substrate soldering. 
[0017] While the semiconductor chip 1 and semiconductor chip 2 which were unified are 
fixed with reference to drawing 4 , the MCM substrate 3 with which temporary loading of the 
sub substrate 5 was carried out is laid in the stage 7 of a wire bonder. Here, it is made to go 
up to 1 80 degrees C - 250 degrees C which is the temperature which fuses the BGA ball 1 2 
of the sub substrate 5 for the temperature of a stage 7, and carries out BGA soldering, the 
BGA ball 1 2 is fused, and the sub substrate pad 52 of the sub substrate 5 is soldered to the 
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pad 9 for sub substrate soldering of the MCM substrate 3. Then, while the melting BGA ball 
1 2 hardens the temperature of a stage 7 and being 1 20 degrees C - 1 50 degrees C which is 
the temperature which can make WB connection, it is made to descend, and the skin 
temperature of the sub substrate pad 52 formed in the sub substrate 5 is held among 120 
degrees C - 150 degrees C. In this temperature requirement, WB connection of the 
semiconductor chip 2 is made through a wire 14 at the sub substrate pad 52 of the sub 
substrate 5. Then, the MCM substrate 3 is heated on a stage 7, and hardening of the closure 
resin 4 of FC connection part which hardening has not completed is made to complete. 
[0018] Finally, with the application of closure resin 6, this is hardened into WB connection 
part, the BGA ball 12 is further formed in the inferior surface of tongue of the MCM substrate 
3, and all production processes are ended. In addition, for hardening, the bump 11 of a 
semiconductor chip 1 and the connection pad 10 of the MCM substrate 3 are mutually drawn 
by closure resin 4 according to the shrinkage force faced and produced, and it carries out 
electrical connection certainly. 

[0019] The semiconductor chip unified mutually can be mounted in three dimension to an 
MCM substrate by using together FC connection and WB connection by joining a non-circuit 
side as above. And after terminating hardening of the closure resin 4 of FC connection and 
carrying out BGA soldering of the sub substrate 5 on the stage 7 of a wire bonder, it comes 
to do the effectiveness as follows so by making WB connection. That is, the pressurization 
heating condition is held after carrying out temporary mounting of the semiconductor chip in 
the conventional MCM production process at an MCM substrate until hardening of closure 
resin is completed. However, if it depends on this invention, while making BGA ball soldering 
and WB connection of a sub substrate on the stage of a wire bonder, hardening of the 
closure resin 4 of FC connection part will be performed in juxtaposition. Moreover, WB 
connection of a wire 14 can be made to the top face of the MCM substrate 3 immediately 
after soldering of the BGA ball 12 of the sub substrate 5 by dropping the temperature of the 
stage 7 of a wire bonder. 
[0020] 

[Effect of the Invention] It is as above, the semiconductor chip mutually unified by joining a 
non-circuit side when depending on this invention can be mounted in three dimension to an 
MCM substrate by using together FC connection and WB connection, and it can come to 
mount two chips in the area for one chip of a semiconductor chip after all. 
[0021] And while making BGA ball soldering and WB connection of a sub substrate on the 
stage of a wire bonder, the routing counter which uses WB connection and FC connection 
together and mounts the unified semiconductor chip in the MCM substrate 3, or the time 
amount required for mounting can be greatly shortened by performing iii juxtaposition 



6 



hardening of the closure resin which suited the condition of FC connection part of not 
hardening. 



[Brief Description of the Drawings] 

[Drawing 11 Drawing explaining an example. 

[Drawing 21 Drawing explaining a production process. 

[Drawing 31 A continuation of drawing 2 . 

[Drawing 4) A continuation of drawing 3 . 

[Drawing 51 Drawing explaining the conventional example. 

[Description of Notations] 

1 Semiconductor Chip 

2 Semiconductor Chip 

3 MCM Substrate 

4 Closure Resin 

5 Sub Substrate 

6 Closure Resin 

7 Wire Bonder Stage 

8 Die Bonding Resin 

9 Pad for Sub Substrate Soldering 

10 Flip-Chip-Bonding Pad 

11 Bump 

12 BG A Ball 

13 Sub Substrate Soldering Section 

14 Wire 

51 Chip Insertion Puncturing 

52 Sub Substrate Pad 
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